<l9)H*B4*flF/i t (JP) 02) & ^fl ^ ffr ^ $g (A) (ll)ttttUB&H*9 

#^2000-147764 
(P2000-147764A) 

(43VAM B ¥i£l2^ 5 n 26 B (2000. 5. 26) 



(SOlntCL 7 

G 0 3 F 7/032 
7/023 
7/038 

H01L 21/027 



5 11 

6 0 1 



F I 

G 0 3 F 7/032 
7/023 
7/038 

HO 1L 21/30 



r-va-r(##) 
2H0 2 5 



5 11 

6 0 1 

5 0 2R 



mmiik $m$t m3m<D&3 ol 7 h) 





^HTio-aiTffri 


(71)tfJSA 


397040605 










(22)tHSB 


^■mo^un 9 H (1998. 11.9) 




















































^raR/j^PAJOT^SSssio ^^ut> 














(74)^9! A 


100108350 








#a± mm s&e 











(54) i&wozwi axmwsmmmitm 



(57) [fgjfSj] 3»h#(I(±, &Rl±|Ea~T-fcJSfc3fc<DT-t,«fcU\, ) 

- ^ a e v ^ t. *"J«tt c ± 'J §S »»» 3fe ^ ti s « 

(i) x-m^nhih^t^wk^^y x.j-}vm.ii 
[-ft] 

NH 2 




1 

i:fc. TiB-«s!5 (I) r-?gS*l*^«J«:#jai*:0- 
/8#i:-*-* 7^* U RTSSffiWflBS^ft. C £ £ 

Kb i ] 

NH 2 




n»iO Sfclil ~3©S*«:*L. n**2*fctt 
2 ] 1 flaffi<OlS]KMj|iltt«»Agifaj£«J(-» 

vt, 7^*u^r}§i4«afli* s ±ga-i9:^; (i) t-^^^l 
5 -ft^ t7iy — i: * y > & if ©7 Ji^fc 

KST'fiiSS^-r €. C i; (C «fc »J f# <b *V5 05 £ C i; £ 

t^T. ±H3-«i$ ( I ) T*«£;HMbl&^©«iJ^/!> s £7 
A^'J Rl^ttWJilg^trfc^TO. 1 ~4 0ffifi%T'«>.5 
c i: £ iff® 1 1-5 tfftttttttftfllBifitflfe. 

[0 o o l ] 

fifiSc^i f r m 1" 6 <D X & § . 

[0 0 0 2] 

m&<Dtiiffi] I C^L S I & ifCQ^agtef-*^ 

StimWffi ( 7 * h u h ) £ am l . d <d y 

m ^ $ - > £ -r c h tm t> txx v ^ 5 . 

[0 0 0 3] f£*ccDJ:-3&:7* h- y y^77-f-l:« 
©a>T313g£*i/rfcy. —0!l£3Mf£i:. /K^JT-Ji, 7 

7 y h msmit-sva £ ifi*^*>-&fc t, <d m\m^ i - \ 

2 0 9 1 4) , * #fJT'f£, TfriJ y nTMfey 'V ^ 

^feff'j tLt^py wb h y 7 y > £ t o 

(WF5 - 3 0 3 1 9 6) &if**&.5. 7 



(2) KB8 2 000-147764 

2 

* h uy** K£ffl^T3St££1fjE«J:<:nyf >yi-*/i 
£>t::{i, uy* h^^^->^i*tSfc©S^^tfff*l-:^Ms)< 
$ ti-5 . l/^h/^->t -ffitg i: (ornxm £ -f 3 

buy.*. KD^^-Vi^-^ (».Saa) -f€>. 

*mffi*» <b «x< > y-r 5 *v-;hb. jk y * > y-r 5 ^ 

^W^1±S (W6 - 2 7 6 5 7 ) , s!cv>(i^>y h 

70 y 7y-^S£^73SJ>'7}- h u-s/-^. m:m sits c^f 

§B3p8 - 3 3 9 0 8 7) 4 if. 0BCftttttWflB«ij£«K 
»fflttlSl±»!I £ *lwr Z> Cl 4: **«3S *ntv^. 
[0 0 0 4] L^L&ASfj. l/^ h ^ffitSt©ffi3ffitt 

jg » L 4 *>* ?> fiJSI ^ tlT V ^ < (D IZ M L X . * 

v yy, v x- i±m-% y is h v vy. y -tmm l . m 
uttmLx/*#—>xi&(Dms£.*%.&t.^5fflmt>$> 

-5„ !f#«- I TO (Indium Tin Oxi 

de) ffijR"f07?>^©ta*tt^4 

* - > {Cft t ->ii**^ b5tv^ W*5. d T*. 
M^l/i/'Xh/^->S: ff^X-T S C i: A S T* ^ £ ±fe 

30 w,izmm Lf#^iffi^iajffln4£^-rs7* h i^->'x 

[0 0 0 5] 

(±. 7^^7 'J ^tt^filg£^i--5^^^^li^^'igi 

±c, yy^—ioy h j p77f-f >y*^<i^$F^>'^^ 
<Dlm®Mm £ *j c: ^ o t ^iJBi^t- * u 

SC ££@fl*Ji:-t€>„ 
[0 0 0 6] 

[l*S£^i-€»^it)CD^] ^nj3#t,(i. «2iS4ftflt 

7^* y Rr»tt«tiiB«:*3firi-*j«scftHftffiWJiB 

ffl^^ic. 7^*y RT»ttWJli:L-C, TBa-tt* 

( i ) X'm.zn&it&%*$im*(D-m'j}£-$z>7)i<}i 
y Rr»tt«j& (jwt. r7-y >£jSttWBj i:fe^ 

5. ) fc^l*L«>*Ci:{wJ:y±!ESWS:iaj«r*C 
£ X- # § C t £ u> L T . HJ3 £ ftK L /i fc CD X $> 



3 

m*\ w<i:t, TSa-itt* (i) T***n5{b^«i 

£ iMft<*©-jS# "t 4 7 Jl'* 'J TTJ^ffi&fJl £ % CD 
[ft 2] 

NH 2 

R)n (I) 



[0 0 0 7] *«qi3T-fl3^e>tt*7— U fcL 
Tf±* ±8a-ft« (I) T'^^^tu^^b^^^yoiy- 

[0008] T-y *fii*i-*#a# 

Ltffli^^/ -jHS: (I) -emt>$tiz>ft& 

2, 4 -->*y ^-;l/7— U 2, 5-^^^-^7—U 
X 2, 6 ^7 — U X 3, 4-S^?-;!/7 — 
y 3, 5 -i/^^JUT-V 2, 6-^x^7 

— y 2, 6 y 7 u d t:^7— y >\ 3, $-y 

-terl-7^Jl<7 — y >\ 2, 4, 6-b'J>^;l/7- 

y 2, 4, 6 - h y -tert-^;U7— y 

(f c^<Dfb£r«±, #fflT**v^±2iBJa±© 

[0 0 0 9] ±Safitt^«flB^ia»fcLTfflv^ 

Mt5 /cftCfflv^nt p/c 7 x y - ;H©v^f ftfe 

Wb^-f^i:, 7x;-;k p-^UV-yk m-^l/V 
— ;k o-^uy— ;k 2, 3-W^7x;-;k 
2, 4-Wf;i/7x;-;k 2, 5-Wf^7x; 
-;k 2, 6-^f;l/7xy-;K 3, 4-->V^;u 
7i;-;k 3, 5-^f^7x;-;k 2, 3, 4 
-hMf^xy-yk 2, 3, 5-h«J^f;i/7x 
y-;k 3, 4, 5-hy^f;l/7x;-;k 2, 4, 
5-h'J^^7x;-;k i/>t:'X7x>'-;K 
^^■u>tf^p UV— ;K kV;^>x #-rn — 
;k 2 -*?yi/uy;k>>, 4-^f;l/i//;l/S/>, o 
-^DD7x;-;k m-^DD7xy-;k p-^p 

D7x;-jk 2, 3-^DD7x;-;k m - 7 h 
^r^>7x; — ;k p-n^r^7x;-jk p-^h^ 
y7x;-;k o-xf;i/7x;-;k m-xf ;l/7x 
y— ;k P -xf;i/7x7-;k 2, 3-^'xf;l/7x 



(3) 2 000-147764 

y—;k 2, 5-^'xf;i/7x;-;k p-^77Dh' 
;i/7x;-;k a-t7h-Jk i?-t7h-;i/iW 

[0 0 10] 7^ft:KShlt(i, «7>J> 

<Dffi, A7/MA7HbfH, 7irh7^-rt:K, ^ 
>X7>'l / Tb K» HKD^>X7;l/ft:K ^dd 

[ooii] *ffB(HT-fflv^nsatt^7-y >ie««t 
flgtt, £07^77^17x7 -;n»ag h ra»<o 35r 

^rFT^rau, £/£2-t£3 c t k <fc y d h 

f±. K7x7-M 1 0 0afigP(C»LT, — flStjC 

Kaio-2o ffifigp. « i - 3 aa»(Dto^T-s^ 

L, S/iSffiJffi8 5-9 5 Q CT-a®4 05PaS/S^i±Sc: 
KcfcyWjgStiS. 
^ [0 0 12] **flit«*7-y VSttflffflBi: u 

Tfi, SS^p*a4>-?fi^5 0 0- 1 0, 0 0 0, 

<f±i, 000-5, o o oiDttCD^m-mzmmx^ 

[0 0 13] #f>tl^7 — y >^ASH»UBtt*$ftT?*5v^ 

^7- y >**«©tt*a»<D7^* y ^ttJSJB^iia 

^te-tfCffiffl-rsck^T-t*. 7-y >*J3c«fflBfc 
i:t;i:fflv^ci:tfT^5 7;i/A y nU§ffi«JflBh 

J:!?a:7xy->fl/K<D^fc< fcfc lffifc* 7iVfh K 

30 ^WflSAW*Lv\ -«S5 (I) T**b£nSfb^«ia> 
±7^* y "JMiMJ^^^WKl 0 . 1-40 sa 

[0014] ^bj^(dt-v >m&mm*^m-t&m& 

Kfflt LX*J >^7^HS%^t*^b^«l«rSv^, ^ 
t)*l»^7 l/VTt/ ^©iSijC*Hfttt 
«flS«i««*^*«i4:ti«>i:LT^ff ?>n-B 0 :to^7 

7>^*y RTSSFttiMflB lx. ±saa«^7-y> 
y >y7^ h - 7 *7 ^ uyx h t'ffi^<bntv^ 

CD 7 ^ * y "J* ^ttffi flg **/8 ^ ^ *i * c 
[0 0 15] Sfc, *y >^7^KS6#t»*ffi3te«(li:0 

£&X'g&. Z(D^JtmtLX{^ t7b*;>W 

so i^n'jHi:, c cofig^ d y k t m&Kfo "im&'&mm 




5 

* *r* s mt-Ht&m s & b^» £ sjs * -t± 

Wny Kfctt^te&fb^WfcUTte, ^ 

!/7x;X 2, 3, 4 - h V k: HD^>!/7x; 
>, 2, 4, 6-h'J HKD^>^>y7x>/X 2, 
4 f 4' -h'JhHP^^>y7x;X 2, 3, 
4, 4* -f b7bFn^>!/7xyX 2, 
2' , 4, 4' --r h7b: KD*^>V7x; X 

2, 2' f 3, 4, 6' -^>j?kKP^>V7x 

y >^cDt: Fn^^>v'7x; >SL tf-X (2, 4- 

^FDJr^7xxjH If* (2, 3, 4-h 

•Jt:KP^>7x-;i/) y#>\ fcf* (2, 4-->*t:K 
D^>7xx;H HD*S/7x^7;l/ 
4, 4' , 3" , 4" -rb7t:FP^>- 

3, 5, 3' , 5' -rh7^f;Hy7x-;M^ 
X 4, 4' , 2" , 3" , 4" -^tKD^>- 
3, 5, 3' , 5' -T- b7^f;H U 7 j}/* $ V 
§ot Kd^> h y y x-;i/^^>M#^*tf-5c: 

3tS'J^B3^fitt, 771/* U Bl»tt«fl& 1 0 0 ®ilg|S^/x 
'J, Iff5-501M. fiFiKIt 10-4011 

[0016] -&mm*rtmmmmm&mmmf&^(Dft 

[oo i 7] ^(Dit^m^m^^miy-iy^hcom 
mmt ltd «*{b^«(as*^su^ nz>a3«3!i 

£ LTfl3^f>jft/-C^3 fceoiii/^n©* (D&tffiv^Sc: 

^7^ >«is, 7Jva*'$/TJi'*Mtmmmmt£Z<D 
ikt^^ymm. ^v^i/t+Mttv^ismm* xh 

*i%> 0 ^v^V*, ^7^ >»fcJ:t«3c3K«<E 



(4) ^Rr3 2 000-147764 

6 

fr~f-mmk£Lxi&. * h*z/**Mk* : 7$>. xh 

*i/**Mk* =? 3 x r/Dtf^f^^Wb* ^ ^ 

X 7-trh^7^-^>, ^>V~^7^X y^;Wb^ 
>y^7^x ^eyy^n-7ng<^ ^f-n— ;i/gc 
m^ifbtiio ztib<D^x*i,^^^>^ ^>yy 
7^ v^iS^ISSgEf*, T )V^*i/T fo* Mk^Z/*/ 

:n^»JH #SftT-*fctt2fflja±s^ 

tn^ugi o omfxSPa/cu, 31^2-5 omasp, 

U<I4, 5-3 

[0 0 18] K^-fe#J 4: L T ^--^A^T- 

D 7^*;H£d***3B*-fb^«#*^ ^7 VXr h >>fb 
^ftl-Ctt. 1, 3-^4rh-2-^7yfb^«L 

>ik^m. yrvi-y v*; >it^m^tK 

20 *J\sfr>lk&%dX^ $ ->T b^J^>. B-7.)lfr~ 

T^^Kx^-r^K /^o7M^W>8x^tM 7 
U— 7^7l/>1>>gE:nX7 L ;k -r ^ y X7l/4>^-- 

Rl»tt»flgl 0 OSfigpa/cU. ii»0. 1-1011 

sp. »*u<f*, o. 5-5. oaasPT**-5 0 

[0 0 19] <b^J8tiS*^U^ K:(l ^ 

i^^JfiS^b^®^ U-CJi, ®ljft, 312^ 3£3» 
OflSISJST 5 5?#«7 5 >3H, S*3B7 ^ 
TJ^^Jm, 7U-^3S4^«:«i--SS3Rfb^«l. 7^ 
Kffi*/ctt-T^ HS^<b^»^«:*(f*Ch^tlJ* 

[0 0 2 0] *»fljo*^Sfe«tu c *^ffi«»«»tt« 
x— ^7i/^cox^ uv^y n—^^ey 77i/^f 7i/ai—^-7i/ 

f©Xfl/>^'; =3— 77l/^r7l/X — ^71/7-tT- — 

t: u > ^ y n -;i/^e y x^-;i/x— f )vm<D y"a\iu>^ 
y 3-;i/t;7^*W-f^S, ~?X2 ¥u>?V a — 
^7 y ^;i/x-T->'U7-trx- yptfuv^y^ — 
^7 x^;i/x— T-71/7-trf-— hf ^7Pt: e l/>yj — 



7 

^^;P7-trh75h\ N — ^ f-)V\iu V K >¥f(DT ^ H 
**"Ct*. Ctl5>cD»«|{4. *Sft"CSfcfi2fflJei±«:fi 
[0 0 2 1] ^^©flSiSUWIRttWflBlfi**^^ £-3? 

«0M'JGQf#I£ LTIt T^K^yw, fi&SL 7 
^(D8»SS{*, i"4*>*>d<U yntfu>^U 

*'J ;t=^>X^l/>^ U^X-t^KC^ 7 

3!) , *Jfyry? (Ma** ^0*^v^ft^iM 

[0 0 2 2] 

[0 0 2 3] £j£fc| 1 (7 - U >SfJ««fl8A<0£-j£) 
ra-^l/!/-Vp Ul/— ^4 6/4(DJ:b*T*Sif 
fcig^ 1 0 OfiafflSKJJU 7-UV2 0S 

3 7 1i%^l/A7^ft: K4 Sfififfl* j$B 
1 . 8 fiSffi(Df J^T-ftii^. S/SSJK 9 0 c CT-4 0#Pdl 
ElSS-ar/c. d<07-U>*««fl§A<D» : ffittd< l J^ 

^^92 (7-U>«f««tfffiBO^) 

i o ommmzm^&m^&m 1 7- 

[0 0 2 4] S|JS^ 1 - 3 
m, p \sV-)VJ iX^yPfflm (m-^l/!/-;l// 



(5) *5fgB 2000-147764 

S 

-T-ll 1 0, 0 0 0), JSJtefiU hlt2, 3, 4 - h <J ^ 

>- o -i-v h*; >- 1 , 2 
-^7^K^^*>i»h yxxf/k ^/&#y 1 x*mhft 

tzT-V > g-ftfflflB A * * 31 1 (D J:b# T* 7 P kf U > if 
V u—j)/*f *?-;l/x— r;l/7-fe-r — M^igflKLfct^ 

^x^-±t::ige^ju 1 oo°c, 9 o»iai*y h7 

JO U-hMT^-^U 1. 5 Aimi?^U^ hJ8SS:f# 
fc. dOL/^hM^GCAttaglft^^y/W (DS 
W6 4 0 0, NA=0. 4 2) tr Tgg^Srff o7U£, 

0. 9jt»%*»^b*u , >A*»«*wj:u 1 eommi 

»jx»y^->^«:fTV\ ->'J n >-5i^-±i:i/^ hit 

^iKKitifiU I TOi*^i;xyf >^^ixt9iy 
y^-V^f*. jfefi?HS?K«R» (SEM) Ct5Mm(0 

5. fct*, ^LM^v^yifm^ \ 3 0TC, 3#Fp8<d 
^-^fcfrofcf&K* miiaratfx^^>y^i^ 

^^«lfC7^1- 0 7-U >^«WflB©^JO^J: 'J, 
h^<-^«:fft>4c<Tt7>y-*y Y^mthZ.lL 

[0025] imm 1 

7-U >*tt«IB«:aSiPl>«c^-4:«:l»tllSfi«l 1 

' J ig l> f t ^ \ x^^>yf^c05-<>/^->CD^tt^:m 

4^ [0 0 2 6] 

[«1 ] 







A 


w<DB#; 


7^* f-^3g« 




1 O 0/1 5 


5 


A 


O 




10 0/15 


1 0 


O 


o 


35*813 


10 0/15 


1 5 


o 


o 




10 0/15 


0 




A 



O : ryr-MiaiA/ifftb A:t»*-*»M£» x : ryr-*»^o 



[0 0 2 7] SgJSed4~6 »i£^J 1 ~3 £WimiZl,X/*fi->(D}&fltt:l7'Dtz. ^ 

mmm i ~ 3 -cm bntzy^vu v m&m % m v \ so 9- >Bnm& *(d^z->* m.mn \ ~ 3 1 mm- l 



o of^aus^ b<DmMmm*Lfr 0 mm 

flCl 3 0, 1 5 0, 17 0°C(DrM£T*&* 5 4NS<D* 0 
fcl^Jg^fc cttfSfiR&fw 1 3 0. 1 5 0, 17 0 e CCDS 

[0 0 2 8] J:fc«09 2 



(6) *Rfga2 000-147764 

10 

iz A $ - * ?-J o fc. §gS£09 4 f: % x y > 
£ fr o « «t 130, 

15 0, 1 7 0°CiO;"KXh^-^^:fTo^|£ X y =f- > 
^ SHJ«fflffl«rfrofci|gS«:*2C*-t 0 

[0 0 2 9] 
10 [ft 2] 











l3tfC 


15ffC 


170^ 




1 00/1 5 


5 


O 


O 


O 


X 




1 00/1 5 


1 0 


O 


O 


o 


O 




100/1 5 


1 5 


O 


O 


o 


o 


J**M2 


1 0 0/1 5 


0 


O 


X 


X 


X 



[0 0 3 0] 



m, p-^i/!/-;i/y#7 7^iJ§ 

(m-# I/!/- 71// p ;l/= 6/4, 

*° U * * U V«SSCSS¥*9 7>?ffl 4 0 0 0) 

2, 4, 6-h'jX (h^DD^f;H b'JT^'V 



i o oaagp 



2 5; 



%^nkfl/>^y ;**-;l/x— -r^T-tr-r— h 

(wj§(BL^f$, r7D>|CD0. 2 Aim^ >^7>7-Y 

[0 0 3 1] CKDHfijSttl*: I TOI#t4^f>f^y 3 

>»?x^— ±{;:0te^fifU i o o°c, 9 omm^v v 

yU-bfCT^-^m, 1. 5 /zmfOl/^ hJ]££f# 
/co KDl/^MgCGCAttSgft^ry^- (DS 
W6 4 0 0, NA=0. 42) TMt^ £ ?T o 7cf£, 1 
3 0 e Ct*9 0WPEB •X^Z/f-^'t-' 
^-40 ^r^\ 2. 3 811%*»ftf b7^^7 
/^e — ^A7jcSgSft(C<t U 6 0©P^««:fTV\ — > 

^hlt, *»4:*{b®x«a)iS^«^J:Uxy^>^ 40 

mm (SEM) (;T5//m07^W^->«^l 
*->**«S3*i*: 0 i®ftC14 0°C, 3 4MB 

5'JA-^-10 0 (^7';7>h»^>ttl) &J5 
t\ 2 3rt«(:t6 0WU^ hOWftftia* 



2 OSilSP 

o. saasp 

[0 0 3 2] mmms 

^#-><dm^ xy^>^\ x^^->^'fifto^-r / 

&tfh, IHJffll^tl/co £/c, SMCl 4 0°C, 3#BH 

[0033] tmm 3 

^^->OM, x^yfV^ xy^>^6ufi©7-f > 



[0 0 3 4] 



(V) 



11 



2000-147764 

12 



[313] 





7^ 






















3Sf6«7 


o 


O 


A 


O 






mmms 


o 


o 


A 


O 




tmmmm 




X 


A 


X 


A 







*2 *yf>r& O : T>rHb?WcU A,: 7>r-*7M£tt X : 7>r-*j*fc t) 

[0 0 3 5] 



£6. 



7 P> b^ — ^/CDJSt 

(72)%BJ# &m F#— 2H025 AA03 AA14 AA16 AB16 AB17 

^«P/v,ZE-?T|j^#(HJ52-18 ->^> AC01 AD01 AD03 BEOO BE01 

t:;l/X 403 CB19 CB28 CB45 CB47 CB52 

CC17 FA48 



